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(54) ELECTROMAGNETIC WAVE ABSORBING MATERIAL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an electromagnetic wave absorbing material, 
which can be easily made from a material containing a titanium oxide that can be 
obtained in a large quantity and at low cost. 

SOLUTION: This material is made from a titanium slug containing 70 to 90 wt.% 
titanium as Ti02. The molded body which is formed by compression molding by using a 
small quantity of this fine powder as a binder to indicate the maximum 
electromagnetic absorption of around 4.3 GHz, even when it is measured by the 
releasing method of short-circuit method. 
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CLAIMS 



[Claim(s)] 

[Claim l]A charge of an electromagnetic wave absorber which consists of titanium slag 
which contains a part for titanium 70 to 90% by TiC)2 weight conversion. 
[Claim 2] An electromagnetic wave absorber which mixes a binder of a few rate to 
impalpable powder of a charge of an electromagnetic wave absorber of claim 1, and 
carries out compression molding to it. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionlThis invention relates to the charge of an electromagnetic wave 

absorber of a titanium oxide system. 

[0002] 

[Description of the Prior Art] this invention person chooses titanium oxide as a material 
which makes dielectric loss reveal iron oxide as a material which makes magnetic loss 
reveal, These mixtures are heated and fused at 1800 ** all over the induction furnace of 
reducing atmosphere, After water-cooling and sifting [ crushed, ground and ] out melt 
promptly, it found out that hydrogen reduction, grinding, and the powder composition 
obtained by carrying out screen analysis had the characteristic outstanding as a charge 
of an electromagnetic wave absorber in 1150 more ** (JP,5- 15664, B). The combination of 
this powder composition and other fillers can cause magnetic loss and dielectric loss 
simultaneously, And it also found that attachment of the metal plate used in order to 
extinguish the unnecessary electromagnetic waves which should be absorbed becomes 
unnecessary depending on the frequency of electromagnetic waves (Japanese Patent 
Application No. 8-327611). 
[0003] 

[Problem(s) to be Solved by the Invention]However, there was a difficulty that the above 
mentioned charge of a titanium oxide system electromagnetic wave absorber has a 
complicated manufacturing process in order to perform reduction processing by a 1800 
** molten state and hydrogen reduction under the elevated temperature of 1150 **, and 
cost becomes high. For this reason, the charge of an electromagnetic wave absorber of 
the low cost which can be manufactured simple industrially was called for. 
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[0004]There is little absorption as an about several not less than gigahertz absorbent 
material, and the ferrite used from the former as an absorbent material in which an 
electromagnetic-wave-absorbing field reaches far and wide was practically used 
combining carbon, carbonyl iron, ferrite powder, etc. 
[0005] 

[Means for Solving the ProblemlAlthough this invention person was investigating 
various physical properties as those charges of an electromagnetic wave absorber about 
various kinds of titanium oxide, he found out having physical properties by which 
titanium slag whose acquisition was attained on a scale of being industrial in recent 
years fulfills fundamental demand characteristics as a charge of an electromagnetic 
wave absorber, and reached this invention. 

[0006] As for titanium slag, titanium content as Ti02 about 35% of ilmenite ore After 
desulfurization treatment, It is the granular material to which anthracite was added, 
an electric furnace refined and water cooling, crushing, and grinding treatment were 
performed through a pig-iron partition process, and titanium content is raised to about 
70 to 90% as Ti0 2 . 

[0007] Although this titanium slag did not almost have absorption power regardless of 
thickness, electromagnetic waves, for example, a television belt, of a low frequency wave, 
of that material, it found out absorbing electromagnetic waves broadly focusing on 4.3 
GHz which is high frequency more. That there is also little change of absorption power 
has checked this material by existence of a metal plate on that Plastic solid back side. 
[0008]As raw materials, such as titanium oxide, titanium slag is produced in large 
quantities by an arc reducing furnace method, and serves as a chemicals article which 
can be obtained at a low price industrially from ilmenite ore in recent years. Although 
this titanium slag contains a part for titanium 70 to 90% by Ti02 conversion, as a 
charge of an electromagnetic wave absorber, not less than about 70% of its titanium slag 
is usually preferred. As particle diameter of titanium slag, if the shape of powder is 
made, it is not restricted in particular, but 4 micrometers - 3 mm, if preferably adjusted 
to the range of 4-100 micrometers, it is usable. However, in a field whose frequency is 
200-3500 MHz, even if it is 1 mm in particle diameter, the almost same performance as 
a case of about 3 micrometers is shown. 

[0009]Since it does not have sufficient shaping intensity even if it carries out 
compression molding of the titanium slag powder, it is damaged in a process inserted in 
a jig for electromagnetic-wave-absorbing ability measurement. Therefore, it fabricates 
using powder of an organic binder. It is distributed over a range from several microns to 
tens of microns, and adds to titanium slag when using it with an owner figure, and 
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particle diameter of this granular material binder carries out for [ 1 to 3 minutes 1 grade 
mixing by a mixer, then, a jig for applicationofpressure molding made from SUS304 - 
this powder --**■- a fixed quantity is taken and compression molding is carried out by a 
pressure of 3.3-t [/cm ] 2 . Next, a Plastic solid is picked out from a jig and heat cure is 
carried out for 30 minutes in 180 **. Micro processing is carried out and it is considered 
as a measuring sample so that it can furt hermore store correctly to a jig for 
electromagnetic-wave -absorbing measurement. 

[OOlOlAlthough an electromagnetic wave-absorbing curve changes with compacting 
pressure, when it fabricates by high pressure force, absorption power increases a charge 
of an electromagnetic wave absorber of this invention. Even if this is the same thickness, 
it is considered to be also an effect resulting from density of a measuring sample 
becoming large with an increase in compacting pressure. 
[0011] 

[Example]Although an example explains this invention still in detail below, this 
invention is not limited to the following examples, unless the gist is exceeded. 
[0012]The titanium slag powder by a measuring sample preparation (b) RTZ 
Iron&Titanium Inc. company, After putting J grade (a part for Ti02 : 90%, mean particle 
diameter of 1000 micrometers), and 1 kg into the ball mill made from stainless steel and 
carrying out wet milling for 48 hours, the slurry was moved to the bat and it dried in 
105 ** for 24 hours. 200 g was taken to the mortar made from alumina, and was 
****(ed) for 30 minutes in the end of dried powder. This titanium slag granular material 
and 100 g were taken, the Dainippon Ink thermosetting resin powder, fine Dick 
A-56 1024-Y (mean particle diameter, several microns - tens of microns), and 7 g (7wt%) 
were further added to the aforementioned titanium slag powder and 100 g, and it mixed 
for 1 minute by the mixer. 

[0013]next, this powder mixture - the jig for pressing - ** - so that a fixed quantity is 
taken, and it may heat for 30 minutes, and may be made to heat/harden in 180 ** after 
compression molding by 3.3-t [/cm ] 2 and then it can set to a network analyzer, Again, 
the molding process was carried out to the shape of a with 8.66 mm in inside diameter, 
and an outer diameter of 19.94 mm toroidal core, and it was considered as the sample 
for measurement. The electromagnetic-wave-absorbing curve and thickness of each 
sample were shown in drawing 1 and 2. 

[0014]Shaping of the sample for measuring method measurement of 
electromagneticwave-absorbing ability • It is more slightly [ than 8.66 mm in inside 
diameter which are the size of the coaxial sample holder by the Kanto Electronics 
application development company (CSH2 20D) ] small, The jig in which slightly bigger 



4/7 



application of pressure than the outer diameter of 19.94 mm is possible was created, 
and heat cure was carried out in 180 ** after compression molding for 30 minutes by 
3.3-t l/cm ] 2 , and it cut so that it might go into the size of CSH2-20D after that, 
[0015]Measurement; Electromagnetic-wave-absorbing measurement was measured by 
the short circuit releasing method by the product 37269A type network analyzer made 
by WILTRON. 

[0016]Explanation of release and a short circuit* The releasing method is the method of 
measuring electromagnetic-wave-absorbing ability by making the back side of a sample 
into a released condition so that it may become the maximum about the electric field 
ingredient of electromagnetic waves by the case where dielectric characteristics are 
measured (the case where it does not specifically cover with the lid with a screw thread 
of a jig is meant). The connecting-too hastily method is the method of closing the back 
side of a sample with a metal plate so that it may become the maximum about the 
magnetic field component of electromagnetic waves by the case where magnetic 
properties are measured (when specifically covering with the lid with a screw thread of 
a jig). 
[00171 

[Work example l]Although the electromagnetic-wave-absorbing curve of the raw 
material titanium slag which changed thickness to drawing 1 and 2 is shown, drawing 1 
is the releasing method and drawing 2 is the connecting- too hastily method. 
[0018]From drawing 2 . regardless of the existence of the metal plate on the sample back 
side, big electromagnetic wave absorbing is accepted near 4.3 GHz, and this shows that 
it is an ideal absorbent material in this frequency. That is, it became clear that it was 
the material in which it is shown that a space IMBI dance and consistency can be taken. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is a graph which shows the electromagnetiewaveabsorbing ability 
measured by the method of releasing the charge Plastic solid of an electromagnetic 
wave absorber of this invention for having various thickness. 

[Drawing 2l lt is a graph of the electromagnetic- wave -absorbing ability measured by the 
connecting-too hastily method about the same sample. 
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DRAWINGS 



[Drawing ll 
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[Drawing 2] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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